Phosphatidylinositol kinase, phosphatidylinositol-4-phosphate kinase and diacylglycerol kinase activities in rat brain subcellular fractions.
Subcellular fractions isolated and purified from rat brain cerebral cortices were assayed for phosphatidylinositol (PI-), phosphatidylinositol-4-phosphate (PIP-), and diacylglycerol (DG-) kinase activities in the presence of endogenous or exogenously added lipid substrates and [gamma-32P]ATP. Measurable amounts of all three kinase activities were observed in each subcellular fraction, including the cytosol. However, their subcellular profiles were uniquely distinct. In the absence of exogenous lipid substrates, PI-kinase specific activity was greatest in the microsomal and non-synaptic plasma membrane fractions (150-200 pmol/min per mg protein), whereas PIP-kinase was predominantly active in the synaptosomal fraction (136 pmol/min per mg protein). Based on percentage of total protein, total recovered PI-kinase activity was most abundant in the cytosolic, synaptosomal, microsomal and mitochondrial fractions (4-11 nmol/min). With the exception of the microsomal fraction, a similar profile was observed for PIP-kinase activity when assayed in the presence of exogenous PIP (4 nmol/20 mg protein in a final assay volume of 0.1 ml). Exogenous PIP (4 nmol/20 mg protein) inhibited PI-kinase activity in most fractions by 40-70%, while enhancing PIP-kinase activity. PI- and PIP-kinase activities were observed in the cytosolic fraction when assayed in the presence of exogenously added PI or PIP, respectively, but not in heat-inactivated membranes containing these substrates. When subcellular fractions were assayed for DG-kinase activity using heat-inactivated DG-enriched membranes as substrate, DG-kinase specific activity was predominantly present in in the cytosol. However, incubation of subcellular fractions in the presence of deoxycholate resulted in a striking enhancement of DG-kinase activities in all membrane fractions. These findings demonstrate a bimodal distribution between particulate and soluble fractions of all three lipid kinases, with each exhibiting its own unique subcellular topography. The preferential expression of PIP-kinase specific activity in the synaptic membranes is suggestive of the involvement of PIP2 in synaptic function, while the expression of PI-kinase specific activity in the microsomal fraction suggests additional, yet unknown, functions for PIP in these membranes.